A quantitative ultrastructural study of the optic nerve of the chameleon.
The optic nerve of adult chameleons was investigated with an electron microscope. The total number of retinal ganglion cell axons, the proportion of myelinated axons, the frequency distributions of myelinated and unmyelinated axon diameters were estimated, together with the volume occupied by glial processes. These were distinguished from unmyelinated axons using an antibody directed against glial fibrillary acidic protein, in a post-embedding procedure. The total number of fibers was estimated to be 405,235 +/- 60,000 axons. The proportion of myelinated fibers varied with position between the eyeball and the chiasma; being 22-27% close to the eyeball, rising to 42-47% halfway along the optic nerve and to 56-62% close to the chiasma. Myelinated and unmyelinated fiber diameter distributions were unimodal and positively skewed, with modes of 0.7 microm and 0.2 microm, respectively. There was a significant regional variation in the size of optic nerve axons. Large myelinated axons were observed in the dorsal and ventral periphery, whereas smaller myelinated fibers and a high proportion of unmyelinated fibers were found in the center of the nerve.